TABLE 38.—Age-adjusted mortality ratios of current smokers of
pipes only, by amount smoked. U.S. veterans 1954
cohort, 16-year followup

No. of Mortality
pipefuls ratio
Nonsmokers 1.00
<5 0.93
59 112
10-19 1.08
>19 121
Total 107

SOURCE: Rogot, E. (33).

TABLE 39.—Age-adjusted mortality ratios of current smokers of
pipes only, by age began smoking. U.S. veterans
1954 cohort, 16-year followup

b: g: N Mortality

ratio
years

Nonsmokers 1.00
<15 1.4
15-19 112
20-24 1.06
>24 1.06
Total 1.07

SOURCE: Rogot, E. (33).

in each of the eight prospective studies. These were classified
according to the International Statistical Classification of Diseases,
Injuries, and Causes of Death. The mortality ratios of current cigarette
smokers by cause of death in the prospective epidemiological studies
are presented in Table 41. The causes of death have been grouped into
four categories: cancers, cardiovascular diseases, respiratory diseases,
and other conditions.

Mortality ratios for the “all cancers” category are about twice as
high in smokers as in nonsmokers. Accordingly, cigarette smokers are
about twice as likely as nonsmokers to die of cancer. The highest
mortality ratio for malignancies is for lung cancer, followed by cancer
of the larynx, oral cavity, esophagus, urinary bladder, and the
pancreas. Cigarette smoking has been established as a major cause in
the development of these cancers. There are associations between
cigarette smoking and cancer of the kidney and stomach, but further
research is needed to determine the exact nature of this association.
Cancer of the intestines and rectum do not appear to be related to
cigarette smoking.
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TABLE 40.—Age-adjusted mortality ratios of males smoking
cigarettes, pipes, and cigars in various combinations
and at various times. U.S. veterans 1954 cohort

Current cigarette smokers by use of other types of tobacco

Cigars Pipes Mortality ratio
Current Current 1.21
Never Current 1.28
Current Never 1.30
Current Former 1.33
Former Current 1.36
Never Former 147
Former Former 148
Former Never 1.53
Never Never 1.55

Current cigar smokers by use of other types of tobacco

Cigarettes Pipes Mortality ratio
Never Former 110
Former Former 110
Never Current 110
Former Current 113
Never Never 116
Current Current 121
Former Never 123
Current Never 1.30
Current Former 1.33

Current pipe smokers by use of other types of tobacco

Cigarettes Cigars Mortality ratio
Never Never 107
Never Current 110
Former Never 110
Never Former 111
Former Current 114
Former Former 114
Current Current 121
Current Never 128
Current Former 1.36

SOURCE: Rogot, E. (3).

The mortality ratio for the “all cardiovascular disease” category is
about 1.6. Coronary heart disease is the most important cause of
cigarette smoking-related mortality. The mortality ratios for coronary
heart disease in the eight studies varied from 1.3 to 2.03. Although the
mortality ratio for coronary heart disease is considerably lower than
for lung cancer, it results in a greater excess mortality because
Coronary heart disease is the most common cause of death in the
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TABLE 41.—Mortality ratios of current cigarette-only smokers, by cause of death in eight prospective

epidemiological studies

Males in 25 States

British Us. Japanese Canadian ~ Males in 9 Swedish California
Doctors 15-64 66-T9 Veterans Study Veterans States Malea Femaiea  Occupetions
13) N (28} (24) (1) {20} (2) {2)
All cancers! (140-206)........................ .- 214 L76 221 162 ... 197 ... . .- .-
Cancer of lung and bronchus 1162-163)... 140 784 1159 24 364 4.2 0.3 70 45 159
Cancer of larynx (161). 6.09 8.99 995 13.59 13.10 .- . —_—
Cancer of buccal cavity (140-141 130 390 298 4.00 .04 39 280 .- .- 1.0
Cancer of pharynx (145-148).. . 1254 281 - PR . P
Cancer of esophagus (150 ... .7 17 174 6.17 257 13 6.60 B N 0.7
Cancer of bladder and other {181). 21 220 2! 115 098 13 240 L8 16 6.0
Cancer of pancreas {15T) 16 269 217 134 1.8 21 .- 31 25 .-
Cancer of kidney (180) .. -~ 142 157 145 111 14 150 .- .- -. -
Cancer of stomach (151).. . .- 142 126 160 151 19 230 09 23 08
Cancer of intestines (152-153)................... .. 101 ) 127 27 14 0.50 .- .. 09
Cancer of rectum (I54)......................... e 27 . 098 091 06 n.80 ... .- 1.0
All cardiovascular diseases (330-334, 400-4688) . ... 1.90 1.31 173 ‘e . ... 1.57 - e [
Coronsry heart disesse (420).. 16 24 136 174 196 1.6 L7 L7 13 20
Cerebrovascular lesions (330-334) . 13 138 1.06 152 114 g 130 1.0 L1 18
Aortic aneurysm (nonsyphilitic) (451} o 6.6 262 192 524 .- - 18 ... 16 - ..
Hypertension (440-447). . .- - 140 142 167 251 L6 120 13 14 10
General arteriosclerosis (450] 14 . ... 186 . 33 EX 20 20 [
All Respiratory Disease { plastic) .................. 2 .
Emphysems and/or bronchitis U1 .- .- 10.08 - .- 230 1.8 22 43
Empinysema without bronchitis (527. ... 5.55 1141 417 - T .- .- .- -
Bronchitia (500-502) .. - - 149 113 .-
Respiratory tuberculosis (001-008) 5.0 - 212 121
Asthma (241). .- .- .- 347 ... .. “.- .. .- .-
Influenza and pneumonia (480-498) 14 1.38 172 187 --- L4 260 .- --- 24
Certain other conditions
Stomach ulcer (540 .. 25 106 113 413 206 .- .- - .- - .- - ...
Duodenal uicer (541). = 286 1.50 298 89 218 .- .- 05
Cirrhosis (581).... 30 206 7 338 136 23 193 24 08 10
Parkinsonism (350) ... 04 0.26 ... .. ... .- .- - ..
All CRUBBE. ... 164 1.88 14 184 122 1.52 170 14 12 178

‘Numbers in parenthess represent [CD (Internatonal Clamification of Diseases) codes.

“ncludes emphysema. brocchitis, and asthma.



United States. There are several important risk factors for the -
development of coronary heart disease, including cigarette smoking,
hypertension, and high blood cholesterol. None appears to be more
important than cigarette smoking. Cigarette smoking does not appear
to be a significant cause of hypertension or elevated serum cholesterol,
but there is an adverse synergism between these risk factors that
~ greatly increases the risk of ischemic heart disease for individuals who
have multiple risk-factors. There is a strong and, most likely, causal
relationship between cigarette smoking and death from aortic
aneurysm (nonsyphylitic). General arteriosclerosis is also associated
with cigarette smoking. '

Of the non-neoplastic respiratory diseases, cigarette smoking is most
strongly associated with emphysema and chronie bronchitis. Because of
difficulty in differentiating between these diseases, and since they
commonly coexist in an individual, they are frequently combined and

-called chronic obstructive lung disease (COLD). It is clear that
cigarette smoking is the major cause of COLD. Certain industrial
exposures result in COLD, and in these situations an adverse
synergism with cigarette smoking exists, creating premature disability
and death primarily among cigarette smokers in these industries.
Asthma is not commonly caused by cigarette smoking, but this
condition is seriously aggravated by cigarette smoking. Deaths from
infectious pulmonary diseases such as pneumonia and influenza are
more common in cigarette smokers than in nonsmokers.

The mechanisms responsible for the increased mortality from
stomach and duodenal uleers among cigarette smokers are not clearly
understood. The association of cigarette smoking with cirrhosis is an
indirect one. There is a strong correlation of cigarette smoking with
the use of alcoholic beverages, which in turn cause cirrhosis. There is a
significant negative association between -cigarette smoking and
parkinsonism; the cause of this association is not known.

The Constitutional Hypothesis, Social, and Environmental
Factors

Certain critics have advanced various hypotheses in an attempt to
dismiss cigarette smoking as a cause of mortality. The constitutional
hypothesis and social and various environmental factors have been
raised as explanations of the mortality trends that have been observed
to be associated with cigarette smoking.

The constitutional hypothesis holds that people with certain
genetically-acquired constitutional makeups are more likely to develop
certain diseases and are also more likely to smoke cigarettes. This
hypothesis maintains that the relationship between cigarette smoking
and certain diseases is largely fortuitous.
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Data from the United States and Swedish Twin Registries have been
examined to try to clarify the constitutional hypothesis. Cederlof, et al.
(3) have published the most extensive data available on the interac-
tions of smoking, environment, and heredity in the development of
disease. Comparisons were made between smoking discordant monozy-
gotic (identical) pairs and smoking discordant dizygotic (fraternal)
pairs, and between unmatched twin pairs and matched twin pairs.
When smoking and overall mortality are examined, treating all twins
as “unrelated” individuals, a strong correlation is found. The group
smoking more than 10 cigarettes per day has a mortality ratio of about
2.0 compared to nonsmokers. This is true for both men and women in
all age groups.

When smokers and nonsmokers among the dizygotic pairs were
compared, a mortality ratio of 1.45 for males and 1.21 for females was
observed. Corresponding mortality ratios for the monozygotic pairs
were 1.5 for males and 122 for females. Commenting on the
constitutional hypothesis and lung cancer, the authors observed that
“the constitutional hypothesis as advanced by Fisher and still
supported by a few, has here been tested in twin studies. The results
from the Swedish monozygotic twin series speak strongly against this
constitutional hypothesis” (3).

Preston (27-30) has published several articles in which he examined
the excess mortality—above predicted values for men and women—
that has occurred in the United States and other countries. Genetic,
social, and environmental factors were analyzed in an attempt to
explain this phenomenon. The genetic and social hypothesis received
some support from correlation analysis; however, the correlations were
weak and became trivial when cigarette smoking was taken into
consideration. Preston observed: “Rather than representing victimiza-
tion by nature or by hostile social forces, the current abnormal rates of
dying among older males appear to be largely self-imposed and
avoidable” (28).

Social, genetic, and environmental arguments are also weakened by
the observation that epidemiological studies of the effects of cigarette
smoking have been conducted in many countries on every major
continent and among peoples of diverse social and cultural back-
grounds who are exposed to a variety of environmental factors—all
with similar results. Cigarette smoking causes the same diseases, and
the same dose-response relationships are found wherever the effects of
cigarette smoking are studied.

Summary of Overall Mortality Related to Smoking

The following conclusions summarize the relationships that have been
established between smoking and overall mortality. Some conclusions
were drawn 15 years ago; others are based on data that have
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accumulated in the interval since publication of the first Surgeon
General’s Report.

1. The overall mortality ratio for all smokers of cigarettes is about
1.7 compared to nonsmokers.

2. Life expectancy is significantly shortened by cigarette smoking. A
30-year-old, two-pack-a-day smoker has a life expectancy that is 8.1
years shorter than his nonsmoking counterpart.

3. Overall mortality ratios increase with the amount smoked. The
mortality ratio is 2.0 for the two-pack-a-day smoker as compared to
nonsmokers.

4. Overall mortality ratios for smokers are highest at younger ages
and decline somewhat with increasing age. This reflects a relative
decrease of the impact of smoking on health as death rates in general
increase with age. This is a relative effect. The actual number of excess
deaths attributable to cigarette smoking increases with age.

5. Overall mortality ratios are proportional to the duration of
cigarette smoking. The longer one smokes, the greater the risk of
dying.

6. Overall mortality ratios are higher for those who began smoking
at a young age as compared to those who began smoking later.

7. Overall mortality ratios are higher for those who report they .
inhale smoke than for those who do not inhale.

8. Overall mortality ratios increase with the tar and nicotine content
of the cigarette. Overall mortality ratios of low tar and nicotine (less
than 1.2 mg nicotine and less than 17.6 mg tar) cigarette smokers are
50 percent higher than for nonsmokers.

9. Overall mortality ratios for female smokers are somewhat less
than for male smokers. This probably reflects differences in exposure
to cigarette smoke, such as starting smoking later, smoking cigarettes
with lower tar and nicotine content, and smoking fewer cigarettes per
day than men,

10. Women demonstrate the same dose-response relationships with
cigarette smoking as men. An increase in mortality occurs with an
increase in the number of cigarettes smoked per day, an earlier age of
beginning cigarette smoking, a longer duration of smoking, inhalation
of cigarette smoke, and a higher tar and nicotine content of the
cigarette. Women who have smoking characteristics similar to men
experience mortality rates similar to men.

11. Ex-smokers experience overall mortality ratios that decline as
the number of years off cigarettes increases. After 15 years, the
overall mortality ratios of ex-smokers are similar to those of
individuals who have never smoked.

12, Ex-smokers have overall mortality ratios that are directly
proportional to the number of cigarettes the person used to smoke.

13. Ex-smokers have overall mortality ratios that are inversely
related to the age at which the person began to smoke.
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14. Ex-smokers who were ill when they quit smoking have higher
mortality rates than ex-smokers who quit for other reasons.

15. Regardless of how long or how much an individual has smoked,
there is a decrease in overall mortality when the person quits smoking,
provided the person is not ill at the time of quitting.

16. Overall mortality ratios for cigar-only smokers as a group are
somewhat higher than for nonsmokers.

17. Overall mortality ratios for cigar smokers increase with the
number of cigars smoked per day.

18. Overall mortality ratios for cigar smokers are inversely
proportional to the age at which the individual began smoking cigars.

- 19. Overall mortality ratios for pipe-only smokers as a group are only
slightly higher than for nonsmokers.

20. Overall mortality ratios of men who smoke cigarettes in
combination with pipes and cigars are intermediate between those who
smoke pipes or cigars only and those who smoke only cigarettes.

Summary of Smoking and Mortality by Cause of Death

1. Mortality ratios are particularly high for a number of diseases
associated with smoking. These include:

a. Cancer of the lung

b. Chronic obstructive lung diseases, emphysema, and chronic

bronchitis

c. Cancer of the larynx

d. Cancer of the oral cavity

e. Cancer of the esophagus

f. Ischemic heart disease

g. Cancer of the urinary bladder

h. Cancer of the pancreas

i. Aortic aneurysm (nonsyphilitic)

j- Ulcers of the stomach and duodenum

2. Coronary heart disease is the chief contributor to the excess
mortality associated with cigarette smoking.

3. Lung cancer is the second leading contributor to excess mortality
associated with cigarette smoking.

4, Chronic obstructive lung disease is the third leading contributor to
excess mortality associated with cigarette smoking.

5. Pipe smoking and cigar smoking are associated with elevated
mortality ratios for cancers of the upper respiratory tract, including
cancer of the oral cavity, the larynx, and the esophagus.



Mortality: References

(0

@

3

1€9]

(5)

(6)

7

(8
)

(20)

(11

(12)

(19)

(1)

(15)

BEST, E.-W.R., JOSIE, G.H., WALKER, C.B. A Canadian study of mortality in
relation to smoking habits: A preliminary report. Canadian Journal of Public
Health 52: 99-106, March 1961.

CEDERLOF, R., FRIBERG, L., HRUBEC, Z., LORICH, U. The Relationship of
Smoking and Some Social Covariables to Mortality and Cancer Morbidity. A
Ten Year Follow-up in a Probability Sample of 55,000 Swedish Subjects Age
18 to 69. Part I and II. Stockholm, Sweden, Karolinska Institute, Department
of Environmental Hygiene, 1975, 201 pp.

CEDERLOF, R., FRIBERG, L., LUNDMAN, T. The interactions of smoking,
environment, and heredity and their implications for disease etiology. A report
of epidemiological studies on the Swedish Twin Registries. Acta Medica
Scandinavica, Supplement 612:7-128, September 1977.

DOLL, R, HILL, A.B. Lung cancer and other causes of death in relation to
smoking. A second report on the mortality of British doctors. British Medical
Journal 2: 1071-1081, November 1, 1956.

DOLL, R., HILL, A B., Mortality of British doctors in relation to smoking:
Observations on coronary thrombosis. In: Haenszel, W. (Editor). Epidemiologi-
cal Approaches to the Study of Cancer and Other Chronic Diseases. National
Cancer Institute Monograph No. 19. U.S. Department of Health, Education,
and Welfare, Public Health Service, National Cancer Institute, January 1966,
pp- 205-268.

DOLL, R, HILL, A B. Mortality in relation to smoking: Ten years’ observations
of British doctors. Part 1. British Medical Journal 1(5395): 1399-1410, May 30,
1964.

DOLL, R., HILL, A.B. Mortality in relation to smoking: Ten years’ observations
of British doctors. Concluded. British Medical Journal 1(5396): 1460-1467, June
6, 1964.

DOLL, R., PETO, R. Mortality among doctors in different occupations. British
Medical Journal 1(6074): 1433-1436, June 4, 1977.

DOLL, R., PETO, R. Mortality in relation to smoking: 20 years’ observations on
male British doctors. British Medical Journal 2(6051): 1525-1536, December 25,
1976.

DOLL, R., PIKE, M.C. Trends in mortality among British doctors in relation to
their smoking habits. Journal of the Royal College of Physicians 6(2): 216-222,
January 1972.

DORN, H.F. The mortality of smokers and nonsmokers. Proceedings of the
Social Statistics Section of the American Statistical Association. Papers
presented at the Annual Meeting of the American Statistical Association,
Chicago, Illinois, December 27-30, 1958. Washington, D.C., American Statisti-
cal Association, 1959, pp. 34-71.

DUNN, J.E, LINDEN, G., BRESLOW, L. Lung cancer mortality experience of
men in certain occupations in California. American Journal of Public Health
50(10): 1475-87, October 1960.

EPIDEMIOLOGY DIVISION, HEALTH SERVICES BRANCH, BIOSTATIS-
TICS DIVISION, RESEARCH AND STATISTICS DIRECTORATE. A
Canadian Study of Smoking and Health. Department of National Health and
Welfare, Epidemiology Division, Health Services Branch, Biostatistics Divi-
sion, Research and Statistics Directorate, 1966, 137 pp.

HAMMOND, E.C. Evidence on the effects of giving up cigarette smoking.
American Journal of Public Health 55(5): 682-691, May 1965.

HAMMOND, E.C. Life expectancy of American men in relation to their smoking
habits. Journal of the National Cancer Institute 43(4): 951-962, October 1969.

2—45



(16)

u?)

(18)

(19

(20)

(21)

(22)

(23)

(24

(25)

(26)

(27)
(28)
(29)

(30)

(31

2—46

HAMMOND, E.C. Smoking habits and air pollution in relation to lung cancer.
In: Lee, D.H.K. (Editor). Environmental Factors in Respiratory Disease.
Fogarty International Center Proceedings No. 11, New York, Academic Press,
1972. pp. 177-198.

HAMMOND, E.C. Smoking in relation to the death rates of one million men and
women. In: Haenszel, W. (Editor). Epidemiological Approaches to the Study of
Cancer and Other Chronic Diseases, National Cancer Institute Monograph 19.
U.S. Department of Health, Education, and Welfare, U.S. Public Health
Service, National Cancer Institute, January 1966, pp. 127-204.

HAMMOND, E.C., GARFINKEL, L. Coronary heart disease, stroke, and aortic
aneurysm. Factors in the etiology. Archives of Environmental Health 19(2):
167-182, August 1969.

HAMMOND, E.C., GARFINKEL, L., SEIDMAN, H., LEW, E.A. “Tar” and
nicotine content of cigarette smoke in relation to death rates. Environmental
Research 12(3): 263-274, December 1976. ‘

HAMMOND, E.C., HORN, D. Smoking and death rates—Report on forty-four
months of follow-up on 187,783 men. I. Total mortality. Journal of the
American Medical Association 166(10): 1159-1172, March 8, 1958.

HIRAYAMA, T. Operational aspects of cancer public education in Japan. In:
Summary Proceedings of the International Conference on Public Education
About Cancer. UICC Technical Report Series, Volume 18, Geneva, 1975, pp. 85-
90.

HIRAYAMA, T. Prospective studies on cancer epidemiology based on census
population in Japan. In: Bucalossi, P., Veronesi, U., Cascinelli, N. (Editors).
Cancer Epidemiology, Environmental Factors. Volume 3. Proceedings of the
11th International Cancer Congress, Florence, 1974, Excerpta Medica, pp. 26-
35.

HIRAYAMA, T. Smoking and drinking—Is there a connection? Smoke Signals
16(7): 1-8, July 1970.

HIRAYAMA, T. Smoking in relation to the death rates of 265,118 men and
women in Japan. Tokyo, National Cancer Center, Research Institute,
Epidemiology Division, September 1967, 14 pp.

HIRAYAMA, T. Smoking in relation to the death rates of 265,118 men and
women in Japan. A report on 5 years of follow-up. Presented at the American
Cancer Society's 14th Science Writers’ Seminar, Clearwater Beach, Florida,
March 24-29, 1972, 15 pp.

KAHN, H.A. The Dorn study of smoking and mortality among U.S. veterans:
report on 8 1/2 years of observation. In: Haenszel, W. (Editor). Epidemiologi-
cal Approaches to the Study of Cancer and Other Chronic Diseases. National
Cancer Institute Monograph 19. U.S. Department of Health, Education, and
Welfare, Public Health Service, National Cancer Institute, January 1966. pp.
1-125.

PRESTON, S.H. The age-incidence of death from smoking. Journal of the
American Statistical Association 65(331): 1125-1130, September 1970.

PRESTON, S.H. An international comparison of excessive adult mortality.
Population Studies 24(1): 5-20, March 1970.

PRESTON, S.H. Mortality differentials by social class and smoking habit. Social
Biology 16(4): 280-289, December 1969.

PRESTON, S.H. Older male mortality and cigarette smoking. A demographic
analysis. Institute of International Studies, Berkeley, California, University of
California, 1970, 150 pp.

ROGOT, E. Smoking and General Mortality Among U.S. Veterans, 1954-1969.
U.S. Department of Health, Education, and Welfare, Public Health Service,
National Institutes of Health, National Heart and Lung Institute, Epidemiolo-
gy Branch, DHEW Publication No. (NIH) 74-544, 1974, 65 pp.



3. MORBIDITY.

National Center for Health Statistics



CONTENTS

Introduction ......c..ocoiiiiiiiiiiii 5
Past Studies.........c.oooiiiiiii 5
Recent Studies.............coooiiiiiiiiiiiiiiiiii . 11
ConcluSIoNS. .....c.vvniiii e 18
References ........oooovvuiiiiiiiiiiiiiici e, 21

LIST OF TABLES

Table 1.—Age-specific ratios of prevalence rates of chronic
conditions for persons who had ever smoked to persons
who had never smoked, by sex, age, and selected chronic
conditions: United States, July 1964 to June 1965 ........ 6

Table 2.—Ratios of age-adjusted prevalence rates of
chronic conditions for persons 17 years old and older
who have ever smoked, to persons who have never
smoked, by cigarette smoking status, number of
cigarettes smoked per day for present smokers—heaviest
amount, sex, and selected chronic conditions: United

States, July 1964 to June 1965...............cccvvreenneennnn.. 7

Table 3.—Ratios of age-adjusted incidence of acute
conditions for persons 17 years old and older who have
ever smoked, to persons who have never smoked, by
cigarette smoking status, number of cigarettes smoked
per day for present smokers—present amount, sex, and
selected acute conditions: United States, July 1964 to
June 1965 .......iiiieeii e 9

Table 4. —Ratios of age-adjusted number of days of
disability per person 17 years old and older per year

33



who have ever smoked, to persons who have never
smoked, by number of cigarettes smoked per day for
present smokers—heaviest amount, type of days of
disability, smoking status, and sex: United States, July
1964 to June 1965 ... ....ccciiueiniieiniiiiiiiiriaee e 10

Table 5.—Days of bed disability per person 17 years old
and older, by cigarette smoking status, sex, and age:
United States, 1974 ... ...ooiiiiiiiiiiiiiiiiinirreeee e, 12

Table 6.—Days lost from work per year due to illness and
injury, per currently employed persons 17 years old and
older, by smoking status, sex, and age: United States,

Table 7.—Percent of persons with chronic condition(s)
causing limitations of activity, by cigarette smoking
status, sex, and age: United States, 1974................... 14

Table 8.—Percent of persons 17 years old and older, who
perceive their health to be “excellent,” by cigarette
smoking status, sex, and age: United States, 1974....... 15

Table 9.—Percent of persons 17 years old and older, with
one or more hospital episodes in the year prior to
interview, by cigarette smoking status, sex, and age:
United States, 1974 .....oooriiiiriiiiiii s 16

Table 10.—Percent of persons 17 years old and older, with
five or more physician visits in the year prior to
interview, by cigarette smoking status, sex, and age:
United States, 1974 ... .ooiriiiiiiiiiiii e 17

Table 11.—Percent of persons 17 years old and older who
have ever smoked and who were ever advised by a
physician to stop smoking, by cigarette smoking status,
sex, and age: United States, 1974.................oiin, 18

Table 12.—Percent of present cigarette smokers 17 years
old and older who have tried to stop smoking, by sex
and age: United States, 1974 ...t 18

Table 13.—Percent of persons 17 years old and older who
have been told by a doctor that they had heart trouble,
by cigarette smoking status, sex, and age: United States,
1 L USROS 19

3—4



introduction

For many years, researchers have been accumulating evidence of the
relationship between cigarette smoking and mortality, as well as data
on the relationship between smoking and the prevalence of selected
chronic diseases. These findings are presented in detail elsewhere in
this report. It has been only recently that data have also become
available that indicate a relationship, although a statistical relationship
and not an established causal relationship, between cigarette smoking
and disability and other health indicators. This chapter of the report
will present some of these data based on surveys conducted by the
National Center for Health Statistics (NCHS).

Past Studies

One of the few sources of national data on cigarette smoking and
health characteristics, and the only data set based on a large national
sample, is the National Health Interview Survey. This is a continuous
survey conducted by NCHS each year since 1957. Interviews are
conducted in a national probability sample of approximately 40,000
households, with a new sample selected each year. Information is
obtained on a wide range of health characteristics, including incidence
of acute illnesses and injuries, prevalence of selected chronic diseases,
short- and long-term disability associated with illness and injuries,
utilization of health services, and related health topics such as health
insurance coverage, usual sources of medical care, and use of
prescription medicine. One of the topics on which data have been
periodically collected is cigarette smoking behavior. Some data on cigar
and pipe smoking have also been collected.

Shortly after the Surgeon General’s first report, Smoking and
Health, was published in 1964, NCHS began collecting information on
smoking as a part of the Health Interview Survey. The result of this
effort was a report, Cigarette Smoking and Health Characteristics (14),
which was the first such study based on a national probability sample.
While several significant studies had been conducted earlier, such as
those by Hammond and Horn (5, 6), they were, for the most part, not
based on scientifically designed samples, and were therefore subject to
the criticism that the findings could not be generalized to the total
population. NCHS's first report on smoking, based on the fiscal year
1965 survey, presented data on the relationships between cigarette
smoking, the incidence of selected acute illnesses, and the prevalence of
selected chronic diseases, as well as information on the relationship
between smoking and measures of disability, such as restricted activity
days, bed days, and work-loss days.

The data showed, for example, that male cigarette smokers were
almost 2 1/2 times more likely to report chronic bronehitis or
emphysema than were those who had never smoked, and almost 60
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TABLE 1.—Age-specific ratios! of prevalence rates of chronic
conditions for persons who had ever smoked to
persons who had never smoked, by sex, age, and
selected chronic conditions: United States, July 1964
to June 1965

Male Female

All All
ages, 174 4564 65+ ages, 1744 4564 65+
17+ years  years  years 17+ years  years  years

Selected chronic conditions

years years
Ratio
All chronic conditions......... 1.09 1.272 117 1.09 0.90 1.26 1.02 099

Heart conditions (excluding

rheumatic heart disease)....... 1.00 . 145 1.06 047 133 0.92 0.92
Arteriosclerotic heart
disease including

coronary disease............... 150 T 1.80 122 0.75 t 1.63 1.61
Hypertension without heart

involvement...................... 0.91 125 0.86 0.95 0.57 117 0.75 0.89
Chronic bronchitis and/or

emphysema ...................... 2.30 * * 2.67 2.38 343 2.86 2.16

Chronic sinusitis........... 135 1.38 131 134 1.25 134 1.19 122

Peptic ulcer 2.00 238 1.88 159 1.56 1.82 1.52 235
Arthritis.................... 0.95 1.64 093 1.06 0.63 1.32 0.89 097
Hearing impairments............ 0.88 131 1.06 097 0.55 1.05 1.02 0.75
All other chronic

conditions................ooeenl 1.07 1.19 115 1.08 095 1.23 1.03 099

Prevalence rate of “ever smokers” divided by prevalence rate of “never smokers.”
2Example: 1.27 = 829/65.4.

*Figure does not meet standards of reliability or precision.

+Quantity zero.

SQURCE: Wilson, R.W. (14).

percent more likely to report arteriosclerotic heart disease (Table 1).
Among the heaviest smokers the relationships were even stronger. For
example, women who smoked between one and two packs a day
reported chronic bronchitis or emphysema almost five times more
frequently than did women who had never smoked (Table 2). In
addition, former smokers, particularly among the males, reported
higher rates of chronic illnesses than did the current smokers. Data
were not available to further analyze illness rates by the reason people
stopped smoking, i.e., the category of former smokers is composed of
both those who stopped because of poor health and those who stopped
to avoid poor health.

Data from this study also indicated that people who had ever smoked
cigarettes also had a higher incidence of acute illnesses than did people
who had never smoked. The age-adjusted incidence of acute conditions
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TABLE 2.—Ratios of age-adjusted! prevalence rates of chronic
conditions for persons 17 years old and older who
have ever smoked, to persons who have never
smoked, by cigarette smoking status, number of
cigarettes smoked per day for present smokers—
heaviest amount, sex, and selected chronic conditions:
United States, July 1964 to June 1965

Cigarette smoking status Present smokers
Number of cigarettes
Sex and selected Persons smoked per day-heaviest
y cex who Former Present
chronic conditions amount
ever  smokers smokers
smoked Under 11-20 ° 2140 41 and
11 over
Male Ratio®
All chronic conditions...... 117 126 1.13 0.92 1.04 130 154

Heart conditions (excluding

rheumatic heart disease).... 122 144 112 0.93 1.07 129 171
Arteriosclerotic heart
disease, including

coronary disease ............ 167 222 1.56 * 144 211 *3
Hypertension without

heart involvement ........... 1.02 1.07 1.00 0.93 0.88 1.20 1.27
Chronic bronchitis and/or

emphysema................... 240 2.50 240 . 2.30 3.10 410
Chronie sinusitis 134 1.40 1.30 0.93 122 1.57 178
Peptic ulcer..... 1.92 175 1.96 125 1.92 217 275
Arthritis.............. 1.07 124 0.99 0.97 0.87 1.16 116
Hearing impairments . 1.06 1.14 1.04 0.98 0.94 1.14 134
All other chronic

conditions..................... 113 123 1.08 0.90 101 1.25 150

Female
All chronic conditions...... 112 1.23 1.09 0.88 1.05 139 2.00

Heart conditions (excluding

rheumatic heart disease).... 0.91 1.26 0.81 0.65 0.81 1.05 *
Arteriosclerotic heart
disease, including

coronary disease............ 1.29 * 0.86 . . * *
HYPeljtension without

heart involvement ........... 0.86 0.98 0.83 0.86 0.76 0.90 g
Chronic bronchitis and/or

emphysema.................... 2.83 2.17 317 1.33 333 492 9.67
Chm_nic sinusitis. . 1.26 132 1.24 097 126 1.56 174
Peptic ulcer. ... . 163 1.63 1.56 125 1.56 213 .
Anhptis ........................ 0.99 112 0.98 0.86 097 11 1.68
Hearing impairments......... 093 097 0.90 0.72 091 114 .
All other chronic

conditions..................... 112 125 1.09 0.89 104 141 208

v nfa:i;sted by the indirect method to the age distribution of the total civilian, noninstitutional population of the
I tates,

:Pfevllenee rate for given smoking category divided by prevalence rate for “never smokers.” Ratios of 1.00 = same
4 “never amoked.”

_’Even though the asterisks in this column replace figures with large sampling errors, each of the six of the repiaced
m‘:"'"’m larger than the ratios for the lower smoking amounts.

Pigure does not meet standards of reliability or precision.
SOURCE: Wilson, R.W. (14).



for persons who had ever smoked was 14 percent higher among men
and 21 percent higher among women than among people who had
never smoked cigarettes (Table 3). As with chronic conditions, the
former smokers reported higher rates of acute illness than did the
present smokKers.

However, just as the earlier studies were subject to criticism because
of their sample designs, this study was criticized because the disease
information came from reporting in household interviews rather than
from physician examination. Methodological studies on the accuracy of
the reporting of disease in which medical records are compared with
household interview data have indicated a wide range of reporting
completeness depending on the nature and the seriousness of the
specific disease (7).

Another indication of morbidity is the impact of illness on the
individual. Two of the indicators routinely collected in the Health
Interview Survey are the number of days lost from work as a result of
illness or injury and the number of days which a person had to spend in
bed as a result of illness or injury. These indicators are independent of
a physician’s diagnosis and require only that a respondent attribute the
disability to an illness or injury, although the data can also be analyzed
by specific disease categories. The data collection procedure requires
that respondents recall days spent in bed or days lost from work only
for the 2-week period prior to the week of the interview, thus reducing
memory loss. The data on work-loss days apply to currently employed
persons only and do not reflect long-term work loss from unemploy-
ment or early retirement as a result of illness or injury.

The age-adjusted data from the 1965 Health Interview Survey
indicated that there were about 15 percent more bed-disability days
among current smokers than among people who had never smoked
cigarettes, and about a third more bed disability days among the
former smokers than among those who had never smoked (Table 4).
The levels of bed-disability days tended to increase as the number of
cigarettes smoked increased, as measured by the heaviest amount
smoked.

The number of work-loss days among both current and former
cigarette smokers was markedly higher than among workers who had
never smoked. The age-adjusted rate of work loss was 33 percent
higher for male current smokers, 45 percent higher for female current
smokers, and 42 percent higher for both male and female former
smokers. As with disease and bed-day differentials, the heaviest
smokers reported the highest rates of work loss. These data were used
by the Public Health Service in its early national public education and
antismoking campaigns. The campaigns included television spots that
noted there were an estimated 77 million “excess” work-loss days
associated with cigarette smoking; that is, if the smokers had the same
rate of work loss as did those workers who had never smoked, there
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TABLE 3.—Ratios of age-adjusted! incidence of acute conditions
for persons 17 years old and older who have ever
smoked, to persons who have never smoked, by
cigarette smoking status, number of cigarettes
smoked per day for present smokers—present
amount, sex, and selected acute conditions: United

States, July 1964 to June 1965

Cigarette smoking status

Present smokers

Number of cigarettes

Persons
Sex and selectﬁd who  Former Present smoked per day—present
acute conditions amount
ever  smokers smokers
smoked Under 11-20 2140 41 and
11 over

Male Ratio?
All acute conditions .......... 114 1.23 11 1.02 111 123 121
Infective and parasitic
diseases ..................eeee. 121 1.36 1.16 * 124 1.59 .
Upper respiratory
conditions..................... 1.03 1.22 0.96 0.98 0.98 0.92 *
Influenza....................... 125 1.36 1.22 122 119 128 *
Other respiratory
conditions..................... 1.62 * 154 * * * *
Digestive system conditions.. 1.05 113 1.03 * 0.90 141 *
Injuries.............co.coeeneen. 1.25 1.03 1.32 1.00 1.35 1.56 *
All other acute conditions... 1.06 1.35 0.95 1.08 0.85 11 .

Female
All acute conditions .......... 121 1.26 1.21 118 1.20 1.31 *
Infective and parasitic
diseases ....................... 1.35 1.62 129 1.26 1.04 2.29 t
Upper respiratory
conditions..................... 1.26 1.20 1.27 1.29 1.28 1.26 .
Influenza....................... 113 128 1.09 1.23 1.03 0.99 *
Other respiratory
conditions..................... 1.68 d 174 . * * hd
Digestive system conditions..  1.07 . 104 0.78 1.05 * .
Injuries...........ccocveovennnn. 114 1.04 n 0.89 140 * *
All other acute conditions ... 122 1.31 1.19 129 115 113 .

'Adjusted by the indirect method to the age distribution of the total civilian, noninstitutional population of the

United States.

2Incidence rate for given smoking category divided by incidence rate for “never smokers.”
*Figure does not meet standards of reliability or precision.

tQuantity zero.
SOURCE: Wilson, R.W. (14).

would have been 77 million fewer days lost from work (13). This
represented 19 percent of all work-loss days from iliness at that time.
More recent data are presented below.
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TABLE 4.—Ratios of age-adjusted! number of days of disability
per person 17 years old and older per year who have
ever smoked, to persons who have never smoked, by
number of cigarettes smoked per day for present
smokers—beaviest amount, type of days of disability,
smoking status, and sex: United States, July 1964 to
June 1965

Present smokers

Type of disability Number of cigarettes

days, smoking status, Total smoked per day-heaviest
smokers amount
and sex
Under 11-20 2140 41 and
11 over
Days of work Ratio?
loss3
Present smokers
1.33 087 1.35 141 1.65
145 1.09 1.57 1.83 2.74
Male...................... 141 1.28 1.26 1.70 217
Female ................... 143 1.34 1.66 1.72 .
Days of bed
Disability
Present smokers
Male.........cooooe. 114 0.98 1.20 116 149
Female ................... 117 0.92 1.09 1.59 263
Former smokers
Male...................... 131 1.27 1.24 145 1.65
Female ................... 1.39 1.09 1.61 149 457

tAdjusted by the indirect method to the age distribution of the total civilian, noninstitutional population of the
United States.

2Days of disability of given amoking category divided by days of disability of “never smokers.”

IDays of work loss reported for currently employed persons only.

*Figure does not meet standards of reliability or precision.

SOURCE: Wilson, R.W. (14).

The following year NCHS also collected data on smoking and
published a report, Changes in Cigarette Smoking Habits Between 1955
and 1966 (1), which compared the 1966 data with similar data collected
earlier as a part of the Current Population Survey conducted by the
Bureau of the Census (4). The Census data, however, did not include
any health-related information. NCHS continued to monitor cigarette
smoking levels, but with no health data, in 1966, 1967, and 1968
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through supplemental questions in the Current Population Survey. The
1970 Health Interview Survey contained many of the same smoking
and health questions as the 1965-1966 surveys, with the exception that
data were not collected on all chronic diseases, but only on respiratory
disease. These data again showed increased reporting of selected
respiratory diseases and more work loss among smokers than among
those who had never smoked (15). In addition, the data continued to
document the decline in the proportion of cigarette smokers, particu-
larly among males, where the drop was from 51.0 percent in 1965 to
43.2 percent in 1970 (10). Smoking data were again collected in 1974 in
conjunction with a special set of questions on hypertension (9).
Smoking questions were also asked on the 1976 and 1977 Health
Interview Surveys.

Most large scale studies on smoking and health have tended to
investigate the role of smoking independently of other behavioral
variables, such as alcohol consumption and other life style factors,
occupational and environmental hazards, and certain psychological
factors. These variables are known to be related to health status and
many are also related to smoking habits. Thus it may well be that the
elimination of smoking without any changes in the other factors will
have only a partial impact on health status. The data collected on the
1977 survey were a part of a series of questions developed by Belloc
and Breslow for a study in Alameda County, California, on health
behavior, including such life-style factors as amount of sleep, eating
breakfast, eating between meals, physical activity, smoking and
drinking practices, and weight. It was found that persons with a
number of “good health habits” live considerably longer than those
with “poor health habits” (2).

Recent Studies

Questions on cigarette smoking behavior which were added to the July-
December period of the 1978 Health Interview Survey will be
continued through December 1979. These questions for the first time
include information needed to determine tar and nicotine as well as
carbon monoxide (CO) levels. While national surveys on adult smoking
behavior conducted earlier by the National Clearinghouse on Smoking
and Health had inquired about brand names to determine tar and
nicotine levels, they did not include data on health characteristics.
NCHS has recently completed the first cycle of the Health and
Nutrition Examination Survey, in which a large national probability
sample of persons was brought to mobile examination units for a very
extensive physical examination, including tests for cardiovascular and
pulmonary diseases (e.g., chest x-ray, EKG, spirometry and single
breath carbon monoxide diffusion) as well as a number of biochemical
tests. Examinees were also asked about their smoking habits (8). While
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TABLE 5.—Days of bed disability per person 17 years old and
older, by cigarette smoking status, sex, and age:
United States, 1974

Present Former Never
Sex and age Total smoker smoker smoked
Male Days per person per year
17+ 6.1 6.7 6.1 5.1
17-44 42 53 36 29
45-64 6.5 80 5.1 65
65+ 139 129 132 124
Female

17+ B1 79 9.3 8.6
17-44 6.6 69 6.8 6.1
45-64 9.6 9.3 94 9.1
65+ 13.9 103 184 136

Note: Actual number of bed-disability days = 1,076,131,000
Expected number of bed-disability days
if all persons had same rate as persons
who never smoked = 930,237,000
Excess bed-disability days = 145,894,000

SOURCE: Wilson, R.W. (16).

the smoking data have not yet been fully analyzed, this study will
provide a valuable source of information on smoking and health.

A second cycle of the Health and Nutrition Examination Survey is
currently in the field (1976-1980) and also includes questions on
smoking habits as well as data on carboxyhemoglobin, an indicator of
CO in the blood. These data will be helpful in assessing the accuracy of
self-reported cigarette smoking levels.

Disability data from the 1974 Health Interview Survey provide
results very similar to those found a decade earlier. They indicate that
smokers in all age and sex groups, except for women over age 65,
report more days in bed due to iliness than do persons who have never
smoked (Table 5). If the number of excess bed days is calculated, as it
was for the earlier antismoking campaigns, it is estimated that there
were almost 150 million (145,894,000) excess bed days among smokers
and former smokers. This type of calculation assumes that smokers and
former smokers would experience the same rate of bed disability if
they did not smoke as did those who had never smoked cigarettes.

Currently employed smokers also report more days lost from work as
a result of illness and injury than do employed persons who have never
smoked (Table 6). If “excess” work-loss days are calculated for
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TABLE 6.—Days lost from work per year due to illness and .
injury, per currently employed person 17 years old
and older, by smoking status, sex, and age: United
States, 1974 :

Present - Former. . Never
Sex and age Total smoker smoker smoked
Male . Days per person per year
17+ 45 . 5.1 5.0 34
1744 42 5.5 4.2 3.0
45-64 5.0 45 55 44
65+ 3.8 0.3 79 *
Female
17+ 48 5.6 . 45
1744 4.6 53 * 4.3
45-64 5.6 6.5 . 54
65+ 0.9 * * *

*Figure does not meet standards of reliability or precision.

Note: Actual number of work-loss days = 379,389,000
Expected number of work-loss days
if all workers had the same rate
as workers who never smoked = 298,021,00
Excess work-loss days = 81,368,000

SOURCE: Wilson, R.W. (16).

employed persons under 65 years of age, there would have been an
estimated 81,368,000 ‘“excess” work-loss days among smokers and
former smokers, accounting for over 21 percent of all work-loss days.
This is about the same proportion as a decade ago.

Another measure of the impact of illness is whether a person is
limited in major activity, such as work or keeping house, or limited in
other activities such as social or recreational activities as a result of
chronic illness. This is a measure of long-term chronic disability as
opposed to the bed-days and work-loss indicators that can result from
both short-term acute illness or injury and chronic disease. For most
age and sex groups, a higher proportion of current smokers and former
smokers report they have a limitation of activity than do persons who
have never smoked, although the differences are not always striking
(Table 7). One factor that may attenuate these differences is the
higher mortality rate for persons who have smoked cigarettes. One of
the major causes of mortality that has been shown to be related to
cigarette smoking, heart disease, is also one of the major causes of
limitation of activity. Since the above findings were obtained from

3—13



TABLE 7.—Percent of persons with chronic condition(s) causing
limitations of activity, by cigarette smoking status,
sex, and age: United States, 1974

Present Former Never
Sex and age Total smoker smoker smoked
Both sexes
17+ 18.6 173 224 189
17-44 88 9.8 9.4 80
45-64 237 26.2 247 23
65+ 458 46.3 492 4.7
Male
17+ 18.7 18.7 235 173
17-44 9.0 10.0 88 84
45-64 2.7 278 238 20.0
65+ 51.0 52.5 50.9 514
Female

17+ 184 15.8 20.6 19.7
17-44 8.6 9.5 102 8
45-64 238 244 26.5 2.1
65+ 421 374 44.6 426

SOURCE: Wilson, R.W. (16).

interview surveys, there is a selection process by mortality that
removes a certain number of smokers and former smokers from the
data base. In addition, the group of former smokers is made up of two
very different kinds of people—those who quit smoking before there
was any noticeable deleterious impact on their health and those who
quit smoking because of poor health. There are some recent data from
the Health Interview Survey, although not yet fully analyzed, that
indicate whether the respondent quit smoking because of a specific
condition.

Respondents in the Health Interview Survey were asked whether
they perceived their health to be excellent, good, fair, or poor.
Although the differences are not large, there is a tendency for higher
proportions of former smokers and of those who have never smoked to
report their health status as excellent (Table 8). For example, among
males 17 to 44 years old, about 53 percent of the present cigarette
smokers said their health was excellent compared with about 60
percent for both the former smokers and those who had never smoked.

The data also indicate that smokers and former smokers are more
likely to be hospitalized in the year prior to the interview than are
persons who have never smoked (Table 9). However, the data have not
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